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1
GEARBOX FOR CONCRETE MIXER

FIELD OF THE INVENTION

The 1nvention concerns a drive for a mixing drum.

BACKGROUND OF THE INVENTION

DE 100 33 661 Al discloses a drive for a mixing drum in
which a driving motor drives an internal bull gear of a
planetary step, the outer bull gear of which forms the output
and drives the mixing drum. The mixing drum 1s rotatably
mounted by way of a bearing in the housing that 1s supported
by a bearing bracket. The bearing 1s designed as a spherical
roller bearing 1n order to compensate for motions between
the bearing bracket and the mixing drum. Since the drum
develops both an axial and a radial force component, which
act upon the spherical roller bearing, due to the weight of 1ts
content and the installation angle, the row of spherical roller
bearings which, in addition, has to absorb the axial force of
the mixing drum, 1s further strained, which leads to an
enlargement of the spherical roller bearing in order to
provide the bearing with a design that 1s reliable 1 opera-
tion.

It 1s the object of the ivention to create a drive for a
mixing drum, which drives and pivotally supports the mix-
ing drum and herewith compensates, 1n a sale way, for
motions between the mixing drum and around the bearing
bracket, wherein the drive should have a compact design.

SUMMARY OF THE INVENTION

The drive for the mixing drum comprises a compensator,
according to the invention, which 1s included for the purpose
of compensating for motions between the mixing drum and
the bearing bracket, wherein the compensating device con-
s1sts of elastic material, which co-acts in such a way with a
first and a second component that the forces of the drum can
be transmitted in an embodiment of the 1nvention

The second component that co-acts with the elastic mate-
rial 1s designed as one piece with the housing of the drive for
the mixing drum. It 1s possible to connect the elastic material
to the second component, for example, with the aid of an
adhesive or by vulcanization. But it 1s also possible to only
place the elastic matenal loosely in the second component,
since the weight of the mixing drum causes a permanent
force to act from the second component onto the elastic
clement. It 1s also possible to configure the second compo-
nent 1 such a way that 1t can be connected via connecting,
clements to the housing of the drive for the mixing drum.

In another embodiment, the second component has a
pot-shaped configuration and encloses the elastic material.
In order to be able to better absorb the axial forces of the
mixing drum, the pot-shaped second component 1s config-
ured 1n such a way, 1n the area facing the mixing drum, that
a large axial contact surface 1s formed for the elastic
clement, whereby the axial forces of the mixing drum can be
transmitted onto the elastic element 11 the surface pressure 1s
constant.

The elastic element 1s supported by a first component on
which 1t either rests or to which 1t 1s connected by means of
an adhesive bond or a vulcanization bond, wherein the first
component 1s connected 1n a {ixed manner via connecting
clements to the bearing bracket of the vehicle. It 1s also
possible to configure the bearing bracket as one piece with
the first component.
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In another embodiment, the first component has, likewise,
an enlarged surface on which the elastic element can rest 1n
the axial area, which 1s directed in the direction of the
mixing drum.

In a further embodiment, the first component has a
projection by which the axial forces of the mixing drum can
be directed to the bearing bracket without causing a strain
due to the axial forces on the connecting elements with
which the first component 1s connected to the bearing
bracket.

In another embodiment, the elastic element has, 1n addi-
tion, at least one metallic 1nsert which stabilizes the elastic
clement. This metallic insert 1s preferably arranged in the pot
walls 11 the elastic element has a pot-shaped configuration.

In a further embodiment, the second component 1s con-
figured 1n such a way that 1t forms a mechanical stop 1n
conjunction with the first component or 1n conjunction with
the bearing bracket and this mechanical stop 1s configured in
such a way that the mixer gear housing can move only
within a certain range due to deformation of the elastic
clement and said elastic range 1s limited by stops of the
second component on the bearing bracket or the first com-
ponent.

In a further embodiment, said stops are arranged nearly 1n
the center of the second component.

In another embodiment of the invention, the first compo-
nent has a connecting element which holds the second
component on the bearing bracket against the weight of the
mixing drum.

By compensating for the motions between the mixing
drum and the bearing block with the elastic element, 1t 1s
possible to configure the bearing via which the mixing drum
1s rotatably mounted 1n such a way that 1t can have a compact
design 1n terms of 1ts dimensions, since this bearing only has
to absorb the axial and radial forces of the mixing drum and
does not have to perform any additional compensating
motions.

In a further embodiment of the mvention, this bearing 1s
configured as a tapered roller bearing, wherein the tapered
roller bearings are pre-stressed in such a way that both
bearing rows are evenly loaded, even 1n the case of an axial
force of the mixing drum. By no longer absorbing the
compensating motion of the mixing drum with respect to the
bearing bracket within the gear housing, 1t 1s possible to
provide the reduction gear with the driving motor with a
more compact design.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described, by way of example,
with reference to the accompanying drawings in which:

FIG. 1 shows a concrete mixer truck comprising a drive
for the mixing drum:;

FIG. 2 shows a section view of the drive for the mixing
drum;
FIG. 3 shows a section view of the compensator;
FIG. 4 shows a spatial illustration of the compensator;
FIG. 5 shows a spatial illustration of the compensator;
FIG. 6 shows a spatial illustration of the compensating
device, which can be connected to the housing;

FIG. 7 shows a spatial illustration of the compensator that
can be connected to the housing;

FIG. 8 shows an illustration of the drive with the bearing
block seen from the driver’s cab of the vehicle;

FIG. 9 shows a side view of the drive with the bearing
bracket;
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FIG. 10 shows a section view through the bearing bracket;
and

FIG. 11 shows a spatial section view through the bearing
bracket.

DETAILED DESCRIPTION OF TH.
INVENTION

L1l

FIG. 1:

A concrete mixer truck has a drum 1 which 1s mounted,
on the one hand, in two bearing rollers 2 and on the other
hand, via a drive 3. The drive 3 drives the drum 1 1n a
rotational motion, whereby the mix, for example concrete,
can be drawn 1nto the drum, mixed or emptied again. The
drive 1s driven 1n the rotational direction “drawing” or the
rotational direction “emptying.” The drive absorbs the
weight of the mixing drum 1 and transfers it to a bearing
bracket 4. The bearing bracket 4 1s connected to the frame
of the vehicle. Deformations of the vehicle frame occur 1f
the vehicle travels over uneven terrain and these deforma-

tions cause the bearing bracket 4 to perform a relative
motion with respect to the mixing drum 1.

FIG. 2:

A driving motor 5, preferably a radial piston motor, 1n
particular an outwardly supported radial piston motor, drives
an inner bull gear 6, which drives an outer bull gear 8 via
spider gears 7. The outer bull gear 8 1s connected fixed
against rotation to the drum 1 either directly or via a further

component.

In one embodiment, a planetary gear 9 1s arranged at least
in part mside the mixing drum 1. A sun gear 10 1s connected
fixed against rotation to a housing 11, while a bearing 12 can
be arranged between the sun gear 10 and the driving motor
5. The housing 11 has a seat 13, on which, for example a
water tank, can be arranged. A flange 14, which 1s connected
against rotation to the drum 1, directs the weight of the drum
on the bearing 12, which 1s supported on the housing 11. The
bearing 12 1s configured as a tapered roller bearing, which
1s preferably prestressed in such a way that the two roller
rows are evenly loaded. The housing 11 comprises a base 15,
which 1s connected as a single piece to a second component
16. It 1s also feasible to connect the second component 16 to
the base 15 by way of connecting elements. The second
component 16 encloses an elastic element 17, which 1s
made, for example, of an elastomer, and has a pot-shaped
configuration. In the wall area of the elastic element 17 are
embedded metal elements 18, which reinforce the elastic
clement 17. The elastic element 17 can have the shape of a
spherical pot, but 1t 1s likewise possible to configure the
clastic element 17 1n another shape, for example, that of a
hexagon or a square or a rectangle. In an area 19 facing the
drum 1, the second component 16, the elastic element 17 and
the first component 20 have an area 1n which the wall of the
pot 1s longer than 1n the other areas. This area 19 1s utilized
in particular for absorbing the axial forces of the drum 1. The
clastic element 17 encloses a first component 20 1n a
pot-shaped manner and this component 1s connected to the
bearing bracket 4 via connecting elements 21. It 1s also
possible to configure the first component 20 as one piece
with the bearing bracket 4. In the area facing the drum 1, in
area 19 the first component 20 has a stop 22 1n which the
axial force of the drum 1s transmitted to the bearing bracket
4, whereby the connecting elements 21 are not stressed with
regard to thrust. The elastic element 17 can be connected to
the first component 20, for example, via an adhesive con-
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nection or a vulcanization bond, but it 1s also feasible to
allow the elastic element 17 to rest loosely on the first
component 20.

In another embodiment, 1t 1s likewise possible to config-
ure the wall of the elastic component 17, the second com-
ponent 16, and the first component 20 with the same length.
The connecting elements 21 can be screwed into the first
component 20 from the bottom of the vehicle, but 1t 15 also
possible to screw 1n the connecting elements 21 from a
direction of the top of the vehicle. In the central area of the
second component 16, the second component 16 has a pin
23, wherein, on the one hand, said pin prevents excessively
strong motions of the elastic element 17 by resting said pin
in the first component 20 and, on the other hand, said pin 23
has a connecting element 24, which prevents a lifting of the
second component 16 against the weight of the drum 1.
There 1s also the possibility of configuring the second
component 16 and the bearing bracket 4 in such a way that
a mechanical stop 1s formed, for example 1n the area of the
pot wall edge to limit the motions.

In a further embodiment, it 1s possible to connect the outer
bull gear 8 fixedly to the housing 11 and the sun gear 10 to
the drum, wherein the inner bull gear 6 represents the drive
and 1s connected to the driving motor 3. This arrangement
allows the realization of a greater gear ratio 1n the planetary
gear 9 with the same spatial requirement.

FIG. 3:

A compensating device 25 consists of the first component
20, the elastic element 17 and the second component 16. The
second component 16 1s connected to the base 15 of the
housing by way of connecting elements, which are not
shown. The first component 20 1s connected to the bearing
bracket 4 by way of connecting elements, which are not
shown. The pin 23 limits the motion of the first component
20 with respect to the second component 16 by allowing a
stop surface 26 to rest on the bearing bracket 4 and a ring
area 27 to rest in a bore 28 of the first component 20. Forces
can be transmitted from the base 15 into the bearing bracket
4 from all directions by configuring the elastic element 17 1n
a pot shape.

FIG. 4:

In the area 19, the first component 20 has the stop 22, by
which the axial force 1s transmitted to the bearing bracket,
which 1s not shown.

FIG. 5:

The first component 20 has a central bore 28, via which
the pin (not shown), can be supported. The first component
20 also has recesses 29, which are arranged between
threaded bores 30 1n order to reduce the weight of the first
component 20.

FIG. 6:

The second component 16 comprises links 31, by which
the second component 16 can be connected to the housing
base 15, which 1s not shown.

FIG. 8:

The first component 20 1s connected to the bearing
bracket 4 via connecting eclements 21. The base 15 1s
configured as one piece with the second component 16,
which rests on the first component 20 via the elastic element

N -

17. To prevent the second component 16 from lifting off the
bearing bracket 4, that 1s, to move against the weight of the
drum, the second component 16 comprises at least two pins
32, which can be configured like the pins 23 of the preceding
Figures, but are held in the first component 20 by way of a
spherical disk 33. In this way, 1t 1s possible to install the
clastic element 17 under prestress due to the connecting

clements 24. The required motion, that 1s, the freedom of
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motion, 1s ensured by means of the spherical configuration
of the spherical disks 33. It 1s also feasible to arrange only
one pin 32 or to utilize more than two pins.

FI1G. 9:

The first component 20 1s connected to the bearing
bracket 4 via connecting elements 21. The housing 11 has,
on the one hand, a flange-mount surface 34 for flange-

mounting the driving motor 5 and, on the other hand, a
flange-mount surface 33 for tlange-mounting the drive to the
drum 1, which 1s not shown. The seat 13 i1s configured for
accommodating a water tank. The flange 14 1s configured
with ribs 36 1n order to transmit the forces.

FI1G. 10:

The first component 20 1s connected to the second com-
ponent 16, which 1s not shown, via connecting elements 24.
The connecting elements 24 rest on spherical disks 33,
which make possible the motion between the first compo-

nent 20 and the second component 16.
FI1G. 11:

The first component 20 1s connected to the bearing block
4 via connecting elements 21. The pins 32 are connected to
the first component 20 via connecting elements 24 and
spherical disks 33. The first component 20 1s configured as
one piece with the base 15. The driving motor 5 1s flange-
mounted on the housing 11, but 1t 1s also possible to integrate
the driving motor 5 in the housing 11.

Retference numerals

1 drum

2 bearing rollers

3 drive

4 bearing bracket

5 driving motor

6 mner bull gear

7 spider gear

8 outer gull gear

9 planetary gear
10 sun gear
11 housing
12 bearing
13 seats
14 flange
15 base
16 second component
17 elastic element
18 metal elements
19 area
20 first component
21 connecting elements
22 stop
23 pin
24 connecting element
25 compensating device
26 stop surface
27 ring area
28 bore
29 recesses
30 threaded bore
31 links
32 pins
33 spherical disk
34 flange-mount surface

35 flange-mount surface
36 ribs

The invention claimed 1s:

1. A mixing drum drive comprising a driving motor (5) for
driving a mixing drum (1), a housing (11) supporting a drum
bearing (12) which facilitates rotation of the mixing drum
(1), and the mixing drum drive further comprising a com-
pensating device (235) comprising:
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6

a first component (20) supported by a bearing bracket (4);

a second component (16) supported by the housing (11);

an elastic element (17) at least partially encased by the

second component (16) and being located between the
first component (20) and the second component (16);
the first component (20), the second component (16), the
clastic element (17) and the bearing bracket (4) all
being located vertically below a rotational axis of the
mixing drum (1) so that the elastic element (17) 1s
normally compressed by a weight of the housing (11)
and the mixing drum (1); and
the elastic element (17) compensating for relative
motion between the mixing drum (1) and the bearing,
bracket (4) during rotation of the mixing drum (1).

2. The mixing drum drive according to claim 1, wherein
the compensating device (25) 1s connected, on one hand, to
the bearing bracket (4) and, on another hand, to the housing
(11).

3. The mixing drum drive according to claim 1, wherein
the compensating device (25) has a mechanical stop which
limits motions of the elastic element (17).

4. The mixing drum drive according to claim 1, wherein
the first component (20) 1s connected to the bearing bracket
(4) and the second component (16) 1s connected to the
housing (11).

5. The mixing drum drive according to claim 1, wherein
the second component (16) 1s configured as one piece with
the housing (11).

6. The mixing drum drive according to claim 1, wherein
the second component (16) has a cup-shaped configuration
and encloses the elastic element (17).

7. The mixing drum drive according to claim 1, wherein
the elastic element (17) has a metallic remnforcement core
(18).

8. The mixing drum drive according to claim 1, wherein
the first component (20) 1s connected to the bearing bracket
(4) by connecting elements (21).

9. The mixing drum drive according to claim 1, wherein
the compensating device (25) has an axial area (19) 1n which
a contact surface between the first component (20), the
second component (16), and the elastic element (17) 1s
enlarged 1n order to absorb an axial force of the mixing drum
(1).

10. The mixing drum drive according to claim 1, wherein
the driving motor (5) drives an inner bull gear (6) of a
planetary gear (9), an outer bull gear (8) of the planetary gear
(9) forms the output and drives the mixing drum (1), and a
sun gear (10) of the planetary gear (9) 1s fixedly connected
to the housing (11), while the drum bearing (12) 1s arranged
between the driving motor (8) and a spider gear (7).

11. The mixing drum drive according to claim 10, wherein
the planetary gear (9) 1s arranged at least 1n part 1nside the
mixing drum (1).

12. The mixing drum drive according to claim 1, wherein
the compensating device 1s arranged between the bearing
bracket (4) and the housing (11).

13. A mixing drum drive comprising a driving motor (3)
for driving a mixing drum (1), a housing (11) supporting a
drum bearing (12) which facilitates rotation of the mixing
drum (1), and the mixing drum drive further comprising a
compensating device (25) comprising:

a first component (20) supported by a bearing bracket (4);

a second component (16) supported by the housing (11);

an elastic element (17) being sandwiched between the first

component (20) and the second component (16) and
being at least partially surrounded by the second com-
ponent (16);
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the first component (20), the second component (16), the
clastic element (17) all being located vertically below
a rotational axis of the mixing drum (1), between the a
housing (11) supporting the drum bearing (12) and the
bearing bracket (4), so that the elastic element (17) 1s
normally compressed by a weight of the housing (11)
and the mixing drum (1); and

the elastic element (17) compensating for relative motion

between the mixing drum (1) and the bearing bracket
(4) during rotation of the mixing drum (1).

14. A mixing drum drive including a compensating device
(25) for supporting a mixing drum (1) rotatably driven by a
drum driving motor (3) and rotatably supported by a drum
bearing (12) supported 1n a housing (11), the compensating,
device (25) comprising:

a first component (20) located on an upper side of a

bearing bracket (4);
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a second component (16) located on a lower part of the
housing (11);
an e¢lastic element (17) located between the first compo-

nent (20) and the second component (16) and enclosed
by the second component (16), and

the first component (20), the second component (16), the
clastic element (17) and the bearing bracket (4) each
being located below a rotational axis of the mixing
drum (1) so that the elastic element (17) 1s normally
compressed by weight of the housing (11) and the
mixing drum (1); and

the elastic element (17) compensating for relative motion
between the drum (1) and the bearing bracket (4)
during rotation of the mixing drum (1).
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